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[57] 



ABSTRACT 



An electrically heated convection oven with built-in rotis- 
serie for rotisserie roasting, baking, broiling, defrosting, and 
dehydrating foodstuff is characterized by the use of two 
motors. One for operating a fan which rotates within the 
heating chamber to create high velocity air flow throughout 
the heating chamber; the second one for rotating the rotis- 
serie spit The second motor is also utilized to drive a 
cooling fan that draws air over electronic controls to keep 
them safely cool. The electronic controls comprise a micro 
computer which is pre-programmed to recognize input from 
a user and to process information from an air temperature 
sensor in the oven. The heating chamber features generously 
radiused. interior surfaces which from an integral parabolic, 
reflective surface with substantial width for enhancing air 
flow, to increase air velocities and create evenness of heat 
within the heating chamber, thereby contributing to the 
performance of the oven. 

23 Claims, 19 Drawing Sheets 
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P °^ BI ^ ELECTRIC OVEN WITH FAN BROILING AND GRILLING APPLIANCE This type of 
™^^3j^*^ GEMENTFOR applkna and cooking mode is specially suited for prepar 
^O^HEATEDAr* FLOW AND ing reUuvdy thin ofts of meat aodfish. resulting^ *e 
MOTOR COOLING desired state of a broiled outer layer and a juicy, less-cooked 
J interior. 

filed Jan. 14. 1994 now abandoned. 10 nvmnvrm. n. . „ «• , 

DEFROSTER: This type of appliance exposes food to a 

FIELD OF THE INVENTION slightly raised temperature for a considerable time. This 

Th* i. . appliance can be a convection oven set to low temperatures. 

The present invention relates to a convection oven which or a special defrosting appliance ^ 

may be programmed to heat foodstuff in one of many nRtrvno at-tiim .pdiuki™ ». . . 

heating cr cooking modes which include broiling, baking » r J^^f?°l ^4^^ ^hydration involves 

grilling, rotisserie roasting, defrosting and dehydratine ZT<1^7^, J™ J ^ vegetables, as well as 

6 ^* oenyoraung. from stnps of marinated meat, for the purpose of preserving 

BACKGROUND OF THE INVENTION me food over extended time periods. As disclosed in U.S. 

tk. „^.„„, . . .. . . . PaL No. 4.53 1.306 to Erickson. a food dehydrator comprises 

ovl? f£ h^no S """"J 0 " dCCttiCalJy hMte<1 20 40 e0dosed <««hydrating zone provided wuh superimjo^d 

ZZlZ ^^J^ rot,SSene roasdn 8- *hdves. means for moving a h«ted air stream toourtme 

defrosting and dehydratmg foodstuff. zone and between the shelves, and a moisture sensing and 

A variety of electric cooking appliances are available on controlling mechanism. 

the markel t which employ one means or another to transfer l, the following, certain patents wflj be cited which 

he atfrommedectrkhentertomefc^enchpafonningits „ disclose components and feaLes rdaed To mose or me 

^^S , l° 0,Oag, T rOT ^r "~ resent heating appliance, but which sX tZ £tL 

to^jiSL^ZTT 001 ! C00ld0g appUances - drawbacks ^ninimized. if not altogether a™ £Hj 

their coolang modes, their relative merits and drawbacks are the present invention, 
discussed below. 

RAKTNr. nvcM- a k«v: .. • , .. t US. Pat. No. 3.828.760 to Farberetd. shows an oven that 

tom^n?^ A baking oven gencxdly includes bot- x is suited for broiling, cooking, roasting, baking and defrost- 

torn andtopheaing dements which are partially or wholly ing. To achieve effeetivTbroiling. Father positions tf.e 

^1 ^T 1 waUs inord£rto P™«>« scorch- heating dement dong the upper waU of to coS endo! 

uig of the food by raduint heat The heating dements heat the sure.Toprov.de the akstream^ededmc^^ h^ttda^ 

ovl^t, 0 " *? ^ bV ^ Fart ~ P'^ * e "lower in the center of^^S wiTo 
^i^T y^ "T* baking oven is best suited for 3J move heated air downwardly in a cyclonic turbufcnt pattern 

baking cakes, breads and the like, but not for most of the within the cooking endosure. The heated air mee« at a 

nZ^T^^ J*^^ Ud t0tisiaic vortex in the cente/bottom portion of thTencl^ureld u4n 

roasung Another drawback of a baiting oven is a long moves upwardly while maintaining a cydonic air stream 

^tTZX^l!*" th€W " t °i each " dcsired pattern. This structure suffers at lea's, twTdrawbaTks^ 
a^Tu™ dS y ^^ 8 . Wen 0ften * araaeri2 « 1 *>y 40 «e proximity of the heater to the fan impedes the air flow 

T T 1 " f ) ! dnn ? * e usw to scJecl re «" tin 8 * » ««I"etion of air velodtTanTtherefore less 

die most suitable posiUon for placing the food within the effident heat transfer in the appliance and longer heat-up 

CoS^^ T * *" ^ fte «~« drawLck if me 

UJNVECTION OVEN: A convection oven is similar to excessive heal that rises toward the fan motor, especially 
the aforementioned kind, in that it comprises heating 45 atta the oven is turned off. Excessive heat causes the oil in 

elements, but it also comprises a fan or blower for circulat- the motor bearings to deteriorate more quickly 

tog the air inside the oven space. The heating dements can U.S. Pat No. 4.226.178 to Geissler et d.. U S PaL No 

^«°>^l^i D P TJ *?* m - for CXan5ple - 4 ' 295 - 034 ,0 Assraann. and U.S. PaL No. 4 .535.226 to Logei 

l^fTlt? 1 - , a l n8 , d lT nU ™ C et P U « «"* circulation fan and heating dementto 
the heat transfer from the heated air to the food is improved » the rear of the unit. In these cases, however the heatine 

over conventional £vens. the drawbacks of slow hosting and element is not used to broil. but^npjTh^i me aL ^f 

uneven heat distribution are not solved. Another drawback heating element is located in close^LityS 2 f« 2 

to a convection oven « the reduction of heat radiation from is. around the fan. thus reducing heTtraJer efficSy .1 

the walls which can be cooled by temperature gradients due described above in connection with the FaHw pSen. 

£J^S m re ^ Ve,y l0W Vd0d,y of * e 55 FUrther > * e fan a^ "eating element in these hot afrappu- 

not circulating air. ances are not located to me caking chainber. but rather are 

1™™° °L described to U.S. Pat. No. placed in an adjacent chamber and separated by an apertured 

3.828.760 to Father et d. The oven comprises a heating plate, or within the cooking chamber behind an apertured 

element at the top of the oven and a fan which is described cover or shroud. In either case, heat transfer efficiency is less 
to more detail below. The fan is situated above the heating 60 than if the coil and fan were exposed within the cookins 

element to blow bot air radiating therefrom downwards. This chamber. 

type of oven is disadvantageous because it does not create a U.S. Pat No. 5.165328 to Erickson et at described above 

rapid circular air flow at a relattvdy constant rate. Thus, the achieves substantially unobstructed air flow emerging from 

cooking time is slower. Further, the foodstuff is cooked the fan and therefore high air vdocities (i.e.. lWOfeet per 

re V ^T^Sf^- f ^ ffWki ^^ rapIdly - 65 minU,e (FJLM > 10 4000 RR - M -> °y Pacing a heating 

^ " theref0re more 10 be element behind a blower to avoid the obsmiction to air flow 

overcooked than the bottom portion of the foodstuff. in the present invention. The blower and fan. however Z 
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in a vertical arrangement resulting in excessive heat rising 
toward the fan motor and lending to the deterioration of the 
fan motor, 

VS. Pat No. 4386 ,558 to Holman et aL and U.S. PaL No. 
2.898.437 to McFarlund each teach a convection oven in 
which the beating element and the fan are remotely located 
from each other. In both, however, the fans are located 
outside the cooking chamber and do not produce the high 
velocity air flow needed for high efficiency heat transfer. 

The oven according to the present invention is designed to 
achieve most optimally all of the above cooking modes, 
which are typically carried out by different appliances, by 
suitably controlling the temperature and air circulation 
inside the appliance. 

The present invention is advantageous because it provides 
a combination electric cooking appliance designed to utilize 
high-speed air flow for baking, grilling and broiling of food 
placed on grilles, as well as for rotisserie roasting of food on 
a spit. In addition, the appliance is dectronically program- 
mable for dehydrating fruit vegetables and meats, and for 
defrosting by suitably controlling temperature and maintain- 
ing substantially constant and uniformly circulated air. 

The present invention protects the electronic controls and 
electric motors from overheating and therefore ensures their 
longevity by cooling them using air circulation. 

The manufacturing cost of the appliance is relatively low. 
and the appliance is smaller than most conventional ovens. 

Additional objects and advantages of the present inven- 
tion will become obvious to persons skilled in the art as the 30 
following descriptions proceed, and the features of novelty 
which characterize the invention will be pointed out in the 
claims annexed to and forming part of the specification. 

SUMMARY OF THE INVENTION 

In general terms, the claimed invention is a high- 
performance convection oven having enhanced air flow and 
accurate, uniform temperature control which comprises (1) 
a first motor preferably located in an outside-vented area 



ic 



15 



20 



25 



35 



In accordance with an embodiment of the present 
invention, the oven comprises the following components: 

a heating chamber surrounded by an outer housing includ- 
ing a front normally closed by a hinged door, a top wall 
spaced from the top wall of the housing to form a 
horizontal air duct; two side walls spaced, respectively, 
from the two side walls of the housing by two wide 
lateral compartments; a rear wall separated from the 
rear wall of the housing by another duct; and a bottom 
common to the chamber and the housing separated 
from a counter top or other surface by support legs; 

an electric motor positioned in a motor housing attached 
to the rear wall with a long shaft penetrating into the 
chamber; a radial fan impeller attached to the shaft for 
rotating inside the chamber; a second fan impeller 
attached to the shaft and positioned within the air duct 
between the housing and chamber rear walls to circu- 
late air for cooling the electric motor; 

several parallel heating rods spanning the top portion of 
the chamber; 

electronic controls positioned in one of the lateral com- 
partments; 

a second electric motor and a reduction gear positioned in 
the lateral compartment holding the electronic controls; 
a high-speed shaft connected to the second motor 
carrying a fan impeller inside this compartment to 
induct outside air over the electronic controls; a low- 
speed shaft connected to the second motor and extend- 
ing into the chamber and having its end adapted for 
receiving a horizontally rotated rotisserie spit; 
a bearing assembly in the side wall opposite the end of the 
low-speed shaft to support the other end of the spit; and 
a control panel mounted on the outside of the housing for 
operating the electronic controls with a view to select 
the different operations of the oven as discussed above. 
The electronic controls sense the temperature of the air in 
the cooking area, operate each of the fans and processes the 



The electronic controls preferably comprise a microcom- 
puter programmed to follow the user's instructions regard- 
ing the different modes of treating the food, which arc 



a first motor preferably located in an outside-vented area tcmperature information to control the heating rods so the 
behind the back wall of the oven; (2) a second motor <q ^ ^ QytQ accordingly, 

preferably located in an outside-vented electrouc housing — - • 
located behind a side wall of the oven; (3) electric heating 
rods located inside the oven closely parallel to the top wall 

of the oven; and (4) electronic control means in the elec- by^s^bg one 'or more "of the buttons on the 

tronic housing comprising a programmable computer and a 45 outsidc control panel and setting the required tcmperature 
panel box with instruments (e.g., buttons and a dial) and a ^ fof appropriate oncs c f the heating or 

display that is designed so that the user can easily operate the cooldng modcs . 7^ pdiDt \ preferably contains display 
oven as a convection oven, a rotisserie. a baking oven, a scrccns adapted to verify the selected cooking mode, tem- 
broiler. a dchydrator or a defroster. perature and duration of the process. A thermistor sensor 

Tlie first motor is designed to operate (a) a fan located 50 insidc ^ 0VCQ provides the temperature inside the chamber 
inside the heating chamber of the oven and closely parallel - 
to the rear wall of the oven to circulate air over and around 
the heating elements and (b) a fan located in the area behind 
the back wall of the oven which cools the area in which the 
first motor is located. The second motor is designed (c) to 55 
operate a fan located In the vented electronic center area 



LUV U1V J«VT««M«.> — - — 

to the electronic controls for suitable operation of the 
heating rods. 

Additional features will be pointed out and described in 
the description of the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above features and advantages of the present inven- 
tion will be more readily apparent from the following 
description when read in conjunction with the accorapany- 
60 ing drawings, in which: 

FIG. 1 is an isometric view of the electric cooking 
appliance according to the invention; 
m varying me lempera^ ^ FIG. 2 is a cross sectional view of the appliance illustrated 
timing of the specific p^cesTwL necS and by 65 in FIG. I, perpendicular to the front of the unit; 
mainlining substantially constant and uniformly circulated FIG. 3 is a cross section view of the appliance along line 
a^. 3 — 3 of FIG. 2; 



which fan cools the area in which it is located and (d) to 
rotate the spit of the rotisserie when desired. The interior 
surface of the heating chamber is generally parabolic in 
shape to enhance air circulation. 

The electrically heated oven according to the present 
invention is adaptable for the processes of baking, broiling, 
grilling, rotisserie roasting, defrosting and dehydrating of 
different kinds of food by varying the temperature and 
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FIG. 4 is a horizontal section of the appliance along line top wall 10 by an air duct 21. A rear wall 23 of the outer 

4 — 4 of FIG. 2; housing is spaced from the beating chamber rear wall U by 

FIG. 5 is a side view of the appliance along line 5—5 of 40 22 * Two sidc W *U S ^ 24* arc separated from the 

FIG. 3. with parts of the housing removed to illustrate the respective side walls 12 and IX of the heating chamber by 
position of the electronic controls; * wde lateral compartments 25 and 25* respectively. The 

pth nica ^«*« c~t^n*i ^JL rst a- bottom 26 of the outer housing is adjacent the bottom wall 

FIG. 6 isa aos ^e^nalview of the W^ce taken 13 of ^ hcatin chamber. FIGS. 3 and 4 show that the side 

alonghne 3~-3 of FIG. 2. showing a fowl bang roassene walls ofthe chamber meet the bottom and the top preferably 

• ' in the form of sharp comers. 

FIG. 7 is a partial, isometric view of the side of the The chamber is heated by several rod-shaped heating 

appliance illustrating its use with a spit; dcmcnls 27 which extend across the entire breadth of the 

FIG. 8 is an exploded, isometric view of the side of the chamber and are supported in side walls 12*12' by insulating 

appliance which accommodates a spit; bodies 28. In the present invention, there arc preferably four 

FIG. 9 is an isometric view of a cover or lid used with the heating elements 27. Their connection to the power supply 
side of the appliance which accommodates a spit; 13 is not shown as it is conventional and well known to the art 

FIG. 10 is a cross sectional view of the appliance taken ^ hcatcd fa drculalc<1 insidc » e chamber to provide an 

along line 3—3 of FIG. 2. showing a cake being baked; cvcn tcm P eraturc throughout by means of a radial fan 

FIG. U is a cross sectional view of the appliance taken ^l** * 2^°!** cloo 8 ated u shaft *> of 

along line ^ of FIG. Z showing dehySn of food f "Sfi^TJS ? * ^ames another, smaller 
placed on Ave superpose trays; * » £ impeUer 42 behind the large in^Uer. The motor 41 and 

r „ , - . , . , ' t , , the impeller 42 are positioned in a cylindrical housing 43. 

FIG. 12 is an elevational view of the control panel in front whicn fa attachcd to the rear wall 23 of me main housing and 

of the appliance; is p-oviaed with air inlet openings 44. The impeller 40 is 

FIG. 13 is a schematic block diagram of electronic control routed inside the chamber and close to the rear wall 11 to 
means for controlling the operation of the combination 25 blow the hot air in a radial direction, as shown by arrows f2 

cooking appliance according to the invention; (FIG. 2) and f4 (FIG. 4). The air flows close to the bottom 

FIGS. 14 and 14 A are a schematic diagram of the printed the top of the chamber due to the parabolic and 

circuit board of the electronic control means; and deflective shape of the heating chamber, the top. rear and 

FIGS. 15A, 15B, 15C, and 16 are flow charts depicting a bottom walls of which are each gradually curved as 
sequence of operations carried out by the combination 30 dcscribcd above. The air flow created by this parabolic shape 

cooking appliance according to the invention. provides evenness of heat The air generally does not reach 

the side walls 12.12? as it is reflected by the sharp corners 

DETAILED DESCRIPTION OF THE returned to the center of the fan impeller. As shown in 

INVENTION FIGS. 3 and 4. the fan is covered by a removable grille 45 

35 to prevent contact by human hands, but allows cleaning after 

The isometric view of the appliance in FIG. 1 shows its its removal. The smaller impeller 42 draws air into the 

outer housing comprising a front glass door 1 tumable about housing 43 through the air inlets 44 to pass air along the 

hinges 2 and a handle 3. FIG. 1 also shows the control panel motor walls and cool them. Air is radially exhausted by the 

4. which is illustrated in detail in FIG. 6, and one side wall impeller into the narrow air ducts 22. keeping the rear wall 
of the housing having air inlet slots 6,6* and air outlet slots ^ 23 cool 

5. The slots 5. 6 and 6« are shown in se*ion in FIGS. 3 and ^ left-hand compartment 25 between the respective 
4. Also visible in Ae drawing are the feet 7 supporting the sidc walls of housing and chambcr . as shown in FIGS. 3. 4 
unit and spacing it from a supporting surface such as a and 5. endoses dectric and dectronic controls of the moton 
counter top. Finally FIG. 1 shows part of the interior M<1 hcating elements, and the means for cooling them. The 
components which will be enumerated and described with 45 controls . which m preferably in the form of a printed circuit 
reference to the following figures. board 51, are positioned in a housing 50 placed behind the 

The details of the heating chamber and its position inside panel 4 (FIG. 12) and are operated by the buttons 60 and 

the outer housing are illustrated in FIGS. 2. 3 and 4. The knob 62 on the panel The housing 50 receives air from the 

heating chamber includes a top wall 10. a rear wall 11, two outside through the slots 6. 6* and is connected to the plenum 

side walls 12.12* and a bottom wall 13. In accordance with 50 of a fan 52 by openings 53. The fan impeller 52 is mounted 

the invention, the manner in which the top and the bottom on the high-speed shaft 49 of an dectric motor 54 which is 

walls preferably merge with the rear wall, and the top wall fastened to side wall 12 and includes a reduction gear 55 

merges with the front of the outer housing, forms a para- driving a low-speed shaft 56 (FIG. 6). The shaft 56 is 

bolically shaped, deflective surface indicated generally at 14 configured for attachment to and the rotation of a spit 64 

for enhancing air circulation. The radiuses and tolerances of 55 (FIG. 6) in a conventional manner. For example, the end of 

the parabolic surface are such that the top. rear and bottom the low-speed shaft can be provided with a slot 70 (FIG. 6) 

walls are generally curved and only a small area of these that is correspondingly shaped (e.g.. comprises four 

surfaces are actually flat. The parabolic surface is therefore inwardly sloping sides 71 which terminate at a point within 

distinguishable from conventional ovens with flat surfaces the slot) and therefore adapted to detachably receive the end 

that meet in squared or rounded corners. & 65 (FIG. 7) of a spit having a rectangular, cross-sectional 

With continued reference to FIGS. 2, 3 and 4. the from shape that tapers to a point at the end 65. The friction of the 

portion of the bottom wall 13 is preferably straight and four tapered sides 72 of the end 65 against the respective 

terminates in the front opening dosed by the glass door 1. four inwardly sloping sides 71 of the slot 70 is sufficient to 

The side walls 12. 12' are provided with several inwardly turn the spit 64 when the low-speed shaft 56 rotates, 

protruding, horizontal ridges 16 which function as supports 63 The fan 52 draws outside air into the compartment 25 

for trays or grilles at varying levds. The outer housing through slots 6 and delivers the air to housing 50 enclosing 

comprises a top 20 spaced apart from the hearing chamber the electronic controls via a duct 57. The fan is surrounded 
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by a cylindrical inlet shroud 58 which surrounds slots 6 and via cavity 91 is substantially reduced by a cover member 78. 

extends as far as duct 57. An opening at the rear end of duct The cover member comprises an elongated slot 79. The 

57 permits air to enter the rear portion of the space and to cover member is preferably secured between the supporting 

escape through slots 5. The operation of the fan impeller 52 member 69 and the side wall 24* by inserting a bolt 86 

exudes the air through these slots 5. 5 through the slot 79 and corresponding apertures 82 and 83 

.» » j • * • v. u a — * w in the supporting member and the side wall, respectively. 

As illustrated in FIG. 3. the n^iand ^ compartmeat securing^ bolt therein using a nut 81 and a washer 

between the respective side walk 24 and 12 of housing and ^ ^ me f it is QOt ^ used, the covcr maxibci M 

heating chamber is ventilated by an air draft through inlet ^ ^ a doscd po^o,,. mat ^ ^ cover mc cavity 91. When 

openings 61 in the bottom portion of side wall 24' and outlet ^ jt is ^ usc ^ covcr mcm ber can be raised vertically 

openings 62 at the top. The relatively cool air entering «> by a USC r by griming a Up 84. The movement of the bolt 8« 

openings 61 is heated as it comes into contact with side wall ^ ^ dot ?0 guidcs ^ ^ lowering of the cover 

12' and flows upwardly toward openings 62 due to subat- member . Th c cover member is raised to expose the rounded 

mospheric pressure created by the heating of the cooler air. of mc supporting member 69b. and the spit is 

Hie space further contains a bearing indicated generally as msC rted therein. Once the foodstuff is skewered, and the spit 

63 in FIG. 3 for rotatably supporting a spit 64 to be ™ ispla ^ inthe da70ofmeshaft56.me^^ 

positioned across the heating chamber, as illustrated in FIG. ^ lowcxcd again. The spit is preferably provided with a 

6 of the accompanying drawings. groove 86 (FIG. 9) adjacent the handle thereof, and a tubular 

With reference to FIGS. 7, 8 and 9. the bearing 63 (FIG. section 87. The tubular section 87 preferably abuts the 

3) is configured in accordance with one embodiment of the rounded portion 69b of the supporting member when the spit 

present invention by providing the side walls 24' and 12 is in use. The outer circumference of the tubular section is 

with coincident apertures 67 (FIG. 8) and 68 (FIG. 2), preferably slightly less than the inner circumference of the 

respectively. The aperture 67 will be described in further rounded portion 69b of the supporting member. The bottom 

detail for illustrative purposes. The apertures 67 and 68 are edge of the cover member can be lowered and made to rest 

essentially identical in shape and size. The aperture 67 is within the groove 86. as shown in FIG. 9. and the bolt 80. 

preferably formed as a slot in the side wall 24' which anc j the nut 81 and washer 85 tightened without creating too 

comprises a first generally elongated portion 67a that is much friction against the spit. The spit therefore can rotate 

rectangular in shape and extends horizontally from the front about its longitudinal axis. The lateral movement of the spit 

door 1 toward the rear wall 23. The aperture also has a however, is reduced because the rectangular portion 69a 

second, rounded or generally circular portion 676 which is ^ (pig. 8) of the supporting member and of the apertures 67 

at that end of the aperture that is furthest from the front door & nd 68 are more narrow than their corresponding rounded 

1. The rounded end of each aperture 67 and 68 has a portions. 

diameter that is large enough to accommodate the circum- FIGS. 10 and 11 are provided to illustrate the use of the 

ference of the spit, and is preferably larger than the width of oven 0 f mc present invention in preparing different types of 

the rectangular portion of thc aperture. This prevents lateral ^ foodstuff. For example, as shown in FIG. 10. the oven can 

movement of the spit during rousserie roasting. be configured with a single shelf 89 suspended horizontally 

In addition to the apertures 67 and 68. the bearing 63 is between two ridges 16 to bake a cake. Alternatively, several 

configured with a generally U-shaped, integral supporting shelves 89 can be suspended horizontally between respec- 

member 69 (FIG. 8) which is secured to the side wall 24 by tive pairs of ridges 16 to bake, for example, several sheets 

conventional means, e.g., at least one integrally formed post ^ of cookies. 

73 on the side wall 24' that protrudes through a correspond- The control panel 4 illustrated in FIG. 12 contains six 
ing aperture 74 in the supporting member and is secured press burtons 60 which correspond to different instructions 
therein by a pressure washer 75. The supporting member 69 transmitted to a processor associated with the electronic 
extends across the compartment 25* and abuts the side wall controls inside compartment 25. The processor can be any 
12* with flanges 88. A bolt (not shown) can be placed 45 suitable means known in the art but is preferably a micro- 
through an aperture 89 in the flange and through a cone- computer. The top of the panel 4 includes a display screen 
sponding aperture (not shown) in the side wall 12'. before 61 which shows the different modes of heating, the time 
being retained therein by a nut (not shown) to secure the selected and temperature. The panel bottom includes a 
supporting member to the side wall 12*. The secured. temperature dial 62 which is set to the desired temperature 
U-shaped supporting member preferably follows the con- ^ by turning it. 

tours of and is. therefore, coincident with the apertures 67 pj(j 13 depicts the electronic control means, which is 

and 68. as shown in FIG. 8, to form a cavity 91 whose preferably a printed circuit board (PCB) 51. The PCB 51 is 

cross- sectional area is essentially the same shape and size as connected to the four heater elements 27, the convection 

the apertures 67 and 68. The supporting member 69 is motor ^ me r0 u S serie motor 54. a terriperature sensor in the 

preferably formed from a metal material which can with- $$ oven < c g a thermistor) 90. and the control panel 4 in a 

stand heat conventional manner. The PCB is provided with power from 

When the convection oven of the present invention is used an AC power supply (not shown) via an AC plug 92. 
for rotisserie roasting, the end 65 of the spit 64 is first with reference to FIGS. 14 and 14A. the PCB 51 corn- 
inserted into the aperture 67. The spit is guided toward the prises a conventional microcomputer 94. The PCB 51 fur- 
aperture 68 by the supporting member 69. the inner surface 50 ther comprises six switches 96. 98, 100. 102. 104 and 106 
of the rounded portion 69b of which creates a bearing connected to the control panel buttons 60 labeled in FIG. 12 
surface. Once the end 65 of the spit is in the heating as START, SELECT, HOLD. HR, MEN. and STOP/CLEAR, 
chamber, the spit can be used to skewer foodstuff 77. The When one of these buttons is depressed, the corresponding 
end 65 of the spit is subsequently placed in the slot 70 of the switch closes and provides an input signal to the microcom- 
shaft 56. 65 puter 94. The miaocomputer is programmed to perform 

With continued reference to FIGS. 7. 8 and 9. the loss of various operations, depending on which key is depressed 

hot air from the heating chamber to the outside of thc oven and how many times the key is depressed, as will be 
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described below. Inputs horn (he temperature dial 62 are cooking time by depressing the HR or VON buttons 60a and 

preferably provided to the microcomputer 94 by a potenti- 60b or. if in the BAKE cooking mode, changing the desired 

om *?f 108 \ , , cooking temperature by turning the dial 62. Thus, the HOLD 

With continued reference to FIGS. 14 and 14A. an liquid button is useful to allow the user to interrupt the cooking 
crystal display (LCD) interface circuit 11* is provided at the 5 cycle and to freeze the oven temperature in its current state 

outputs of the nucre^uto. The microcomputer sends u order to. for example, check the food, baste the food, and 

ou^ut agnals to the LCD interface arcuitlio to generate make any necessaryadjustments to the cookin ^rn^amre 

AC power, inputs 116 and iTfor tile motors 41 and 54k ,„ buaon . 6 ?f ^yto«^ndmeoparattonof *e convention 

respectively. i£uts 120 and 122 for the heating elements 27. 10 ovcn ™ ,ts cumnl cookmg mode, that is. to maintain the 

and inputs 124 and 126 for the temperature sensor 90. The f^LT" ttmp f ramre ^ nc PP«ng »e cooking time 

microcomputer 94 can also driveT loudspeaker 128 to dock being generated in accordance with program control of 

generate tones such as an audible alarm to mdicatTwhen the STKI'lEf .. '° ^ 

time entered for a cooking process has expired. aad 174 ' t^.nuaocomputer is programmed to resume the 

*y* .„„ - , I ... is current cookmg mode in accordance with the cooking time 

LT^ifr ~nvect.on oven of the present will selccled b ud ^ temperature, which is 

now be described in conjunction with the flow charts in K „ *. . . . .*7™ 

aSLStttssrsarasKt: , isjtjwtSLai"* 5 " *■ - *- 

cively as 131 in FIG. 12. which represent the hour of the day. " ^JTL ^ 

once the convection oven of the present invention is plugged . WIth refercocc 10 dcci51on block 176 « * c microcomputer 
into a power source. The user can set the hour of the day by 15 Programmed t0 terminate the current cooking cycle and 
depressing the HR button 60a on the pane] 4 The micro- ^ toc 61 10 mc hme of day in lieu of the 

computer increases the integer value representing the hour „ rcmainin « v^^ng time if the STOP/CLR button 60/ is 
displayed on the panel by one each time the HR button is dfF"**- As indicated by the affirmative branch of decision 
depressed until a desired numeral between 1 and 12 is bIock 178 and block 179 - thc convection oven continues to 
indicated on the display 61. With reference to block 138! the opCTatc m ^cordance with user and/or programmed input 
user sets the minutes indicated as 133 in FIG. 12 by unUl Ac cookin 8 ^ expires if the stojVdear button 60/ is 
repeatedly depressing the MIN button 6*b on the panel 4 „ not ^pressed. 

until the desired numeral within the range of 1 and 60 is With continued reference to block 154 in FIG. ISA, the 
indicated on the display 61. The microcomputer accepts ^ our cooking modes will now be described in conjunction 
these hour and minute settings, as indicated in blocks 136 ^ flow dmt depicted in FIG. 16. As indicated by 

and 140. as initial values to operate a programmed clock. As decision block 190. the microcomputer causes a temperature 
shown in blocks 142. 144 and 146. the display 61 indicates 35 indicator 135 on the display 61 to intermittently flash if the 
the time of day at all times when the convection oven is BAKE mode is selected. The user selects the desired tern- 
connected to an uninterrupted power source until a cooking perature for the BAKE mode by rotating the dial 62. Dial 62 
mode is selected, as will be described in further detail below. is electronically connected to the potentiometer 108. The 
When the user wishes to process a foodstuff 77 using the potentiometer 108 provides an input to the miCTOComputcr to 
convection oven of the present invention, the user depresses « cnable ^ nuaocomputer to indicate the selected cooking 
the SELECT button 60c (block 148) which causes the temperature on the display 61 in, for example, increments of 
microcomputer to scroll through each of preferably four 10 corresponding to the extent to which the dial 62 

different cooking modes, that is, broil, bake, defrost and nas bcca roUtcd - indicated in blocks 196 and 198. In the 
dehydrate, each time the SELECT button is depressed. The remaining cooking modes, that is. BROIL. DEFROST and 
words BROIL. BAKE. DEFROST and DEHYDRATE are 45 DEHYDRATE, the oven temperature is predetermined in 
generated on the left side of the display under program accordance with stored programmed code. The temperature, 
control of the microcomputer 94. The cooking mode which U " 485 ° F " 160 ° E 40(1 140 ° F - respectively is indicated on 
corresponds to the most recent depressing of the SELECT ^P^y 61 - depending upon which of Che BROIL, 

button is caused to intermittently flash by the DEFROST or DEHYDRATE modes is selected, 
microcomputer, as indicated by blocks 150, 156. 160 and » With reference to blocks 200 and 202. the user can 
164. With reference to blocks 152. 154. 158. 162 and 166, repeatedly depress the HR and the MIN buttons to enter the 
once the user sees the desired cooking mode flashing on the desired cooking time in the same manner as entering the 
display 61. the user can enter the desired cooking tempera- time of day following power-up (blocks 134 and 138 in FIG. 
tune and/or total length of cooking time as will be described ISA). 

in further detail in connection with the flow chart in FIG. 16. 55 With reference to blocks 204 and 206. after the user has 
Once this information is entered, the user depresses the selected the desired cooking mode, cooking time and. if 
START button (Ad to begin cooking to begin cooking. necessary, cooking temperature, the user depresses the 

The convection oven will operate in accordance with the START button 60a*. The microcomputer in turn energizes the 
flow chart depicted in FIG. 16 until one of a number of motor 54 and therefore begins the rotation of the fan 52 for 
conditions occurs. For example, the user can depress the <so cooling the electronics on the PGP board 51. The shaft 56 
HOLD button 60e during the cooking time, as indicated by preferably begins to rotate. Thus, if a foodstuff has been 
the decision block 167. This will cause the microcomputer skewered on a spit and the spit installed as described above, 
to freeze the current display showing the selected cooking the rotisserie roasting process begins, 
mode, the current temperature of the oven and the remaining with reference to blocks 208 and 210. the microcomputer 
cooking time, as shown in block 168. w also energizes the motor 41 and therefore the rotation of the 

With reference to thc affirmative branch of decision block impellers 32 and 40 unless the DEHYDRATE cooking mode 
169 and block 170. the user has the option of changing the has been selected. The rear fan 40 is preferably not used 



05/20/2002, EAST Version: 1.03.0002 



5.80L362 



11 



12 



during the DEHYDRATE cooking mode because low heated 
air velocity is desired. 

With reference to blocks 212 and 214. (he microcomputer 
causes the impeller 40 to operate cyclically during the 
BROIL cooking mode, that is. causes the fan to be turned on 5 
and therefore rotate for a predetermined period of time (e.g.. 
5 minutes), and then be turned off for a period of time before 
rotating again. The intermittent operation of the fan during 
the BROIL mode is advantageous for searing the foodstuff 
with direct heat without burning it. 10 

With reference to block 216 in FIG. 16. the microcom- 
puter causes the heater elements 27 to be energized in order 
to achieve the default or selected temperature which is 
detected by the thermistor 90. With reference to blocks 218. 
220 and 222. the microcomputer is programmed to inter- 
mittently adjust the amount of current mat is supplied to the 
heater elements from the AC power source to maintain the 
selected or default cooking temperature. 

As stated previously, the rnicrocomputer operates the fans M 
42 and 52 to cool the printed circuit board 51. the rotisserie 
motor 54 and the convection motor 41. The miaocomputer 
also controls the engagement and disengagement of the fan 
41 and the energization of the heating elements 27 in 
accordance with the selected cooking mode. With reference ^ 
to block 224. the operation of these components of a 
convection oven continues in this manner until the HOLD 
button is depressed, or the STOP/CLEAR button is 
depressed or the selected cooking time has expired as 
indicated by decision blocks 167. 176 and 178, respectively. M 
in FIGS. 15A and 15B. 

Once the selected cooking time has expired, the micro- 
computer operates the loud speaker 128 to generate an 
audible alarm to indicate the end of a cooking cycle, as 
indicated by block 180 in FIG. 15C. With reference to blocks 35 
182 and 184, the nucrocornputer also de-energizes the rear 
fan 41. if it was in use. and discontinues the supply of current 
to the heating elements 27. With reference to blocks 186 and 
188, the fan 52 for cooling the electronics in compartment 
25 is turned off when the internal oven temperature, as ^ 
sensed by thermistor 90. fails below a predetermined tem- 
perature (e.g., 250° F.). The fan 52 therefore continues to 
operate to exude hot air from the compartment 25 until the 
internal oven temperature falls below a temperature that no 
longer poses a thermodynamic threat to the electronics 45 
therein. Finally, the miaocomputer resumes the display of 
the time of day as indicated in block 142 

It is to be understood that the present invention is not 
limited to the operation described above in connection with 
the flow charts in FIGS. 15A-C and 16. For example, the 30 
microcomputer can be programmed to accept oven tempera- 
ture settings in other cooking modes besides baking and to 
vary the temperature. Further, it can be programmed to vary 
fan speed as between different cooking modes or within the 
same cooking mode. The microcomputer can be pre- 55 
programmed to run the fan or not at all as. for example, 
during dehydrating when a lower air velocity is desired. In 
another example, a cake can be baked by programming the 
nucrocomputer to set temperature, to gradually cut back the 
power of the heater to prevent over shooting of the & 
temperature, and subsequently to cycle the heater on and off 
once the set temperature has been reached. 

The oven of the present invention, when used for rotis- 
serie cooking, provides heated air which constantly circu- 
lates around the rotisserie all the time that the rotisserie is 65 
turning. This results in more evenly cooked and uniformed 
browned poultry and roasts. 



The oven of the present invention also comprises a fan 
inside the oven which is centered on the rear portion of a 
heating chamber that is formed with a parabolically reflec- 
tive shape, mat is. an interior formed with radiuses and 
tolerances that generally differ with respect to each other. 
The interior can be a unitary sheet of metal or can be several 
pieces welded together. Thus, the interior is gradually 
curved over essentially its entire surface in contrast to a 
conventional oven, the interior of which generally comprises 
flat surfaces and corners. Together, the fan inside the oven 
and the parabolically reflective shape of the oven interior 
circulate heated air throughout the oven more efficiently and 
more uniformly than conventional ovens. 

The oven of the present invention is a counter top con- 
vection oven that features a user-friendly touch-pad. and a 
digital temperature display/time display, which indicates 
temperature and remaining cooking time at all times during 
pre-heating and cooking oven temperatures. 

The oven of the present invention is configured to keep 
the electronic controls cool using a fan in the side compart- 
ment where the controls are located. The availability of 
electronic controls with an oven is advantageous because 
they provide more accurate oven temperature and time 
settings than conventional ovens mat do not employ digital 
logic controls during the preheating and cooking modes. It 
is therefore easier to duplicate recipes. 

The foregoing detailed description is illustrative of a 
preferred embodiment of the present invention. It will be 
appreciated that numerous variations and changes can be 
made thereto without departing from the scope of the present 
invention as defined in the accompanying claims. 
What is claimed is: 

1. An electrically heated convection oven for baking, 
rotisserie roasting, broiling, defrosting, and dehydrating a 
foodstuff, comprising: 
a heating chamber surrounded by an outer housing, said 
heating chamber having a top wait two side walls, a 
rear wall, and a bottom wall, said housing comprising 
a rear wall spaced from said rear wall of said chamber 
to form an air duct, two side walls and a front door 
configured to be a front wall of said heating chamber; 
a second housing attached to the exterior of said rear wall 

of said housing; 
a first electric motor positioned in said second housing 
comprising a shaft inserted through said rear wall of 
said heating chamber, said shaft carrying a first radial 
fan impeller rotatable inside and in front of said rear 
wall of said heating chamber for moving heated air in 
said chamber, and a second radial fan impeller on the 
back of said rear wall for circulating air for cooling said 
motor inside said second housing; 
at least one electric heating element mounted inside said 

chamber and close to and along its top wall; and 
a control circuit for operating said first electric motor and 

said at least one heating element; 
wherein at least one of said rear wall, said top wall and 
said bottom wall of said heating chamber is curved 
along substantially the entire length thereof to create a 
parabolically deflective surface for minimizing resis- 
tance from the interior of said heating chamber to 
movement of said heated air by said first radial fan 
impeller, said deflective surface having an inner con- 
cave surface facing said first radial fan impeller for 
enhancing movement of said heated air. said heating 
chamber not including a heated element located adja- 
cent to said first radial fan impeller. 
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2. A convection oven as claimed in claim 1. wherein said 
rear wall, said top wall and said bottom wall of said heating 
chamber are configured as a single, integrally formed sur- 
face characterized by radiuses and tolerances that define a 
substantially parabolic shape. 

3. A convection oven as claimed in claim 1. further 
comprising a control panel mounted on the exterior of said 
housing comprising instruments and a display device for 
activating said electronic control circuit to select different 
operations of said oven. 

- 4. A convection oven as claimed in claims 3. wherein .said 
electronic control circuit comprises a programmable micro- 
computer programmed to follow a user's instructions relat- 
ing to at least one of different modes of beating of food 
placed into said oven as selected by means of said control 
panel. 

5. A convection oven as claimed in claim 4. wherein a 
temperature sensor is provided in said chamber and config- 
ured to transmit signals indicating the temperature inside 
said chamber to said microcomputer, and said microcom- 
puter being programmed to adjust the temperature by con- 
trolling said at least one beating element 

6. A convection oven as claimed in claim 1. wherein said 
at least one heating element is a resistive rod extending 
along the longitudinal axis of said chamber and mounted in 
insulating members in said side walls of said chamber. 

7. A convection oven as claimed in claim 1. wherein said 
side walls of said chamber are each provided with at least 
one inwardly projecting member for supporting a shelf 
member substantially horizontally therebetween. 

8. A convection oven as claimed in claim 1. wherein a 
removable screen is detachably mounted to said rear wall in 
front of said first radial impeller in said chamber. 

9. A convection oven as claimed in claim 1. wherein said 
first electric motor is speed-controllable inside said heating 
chamber in accordance with different modes of beating food. 

10. A convection oven as claimed in claim 1. wherein said 
control circuit comprises a programmable logic device for 
controlling said first motor and said heating element in 
accordance with a plurality of different cooking modes. 

11. The oven as defined in claim 1. wherein said hinged 
door closing the oven front contains a glass panel and a 
handle. 

12. The oven as defined in claim 1. wherein said rear wall 
of said second housing is provided with air openings for 
drawing air outside said second housing for ventilation 
(hereof and cooling of said first electric motor. 

13. An electrically heated convection oven for baking, 
rotisserie roasting, broiling, defrosting, and dehydrating a 
foodstuff, comprising: 

a heating chamber surrounded by an outer housing, said 
heating chamber having a top wall, two side walls, a 
rear wall, and a bottom wall, said housing comprising 
a rear wall spaced from said rear wall of said chamber 
to form an air duct, two side walls and a front door 
configured to be a front wall of said heating chamber, 
at least one of said side walls of said housing and said 
corresponding side wall of said chamber being spaced 
apart and configured to form a lateral compartment; 

a second housing attached to the exterior of said rear wall 
of said housing; 

a first electric motor positioned in said second housing 
comprising a shaft inserted through said rear wall of 
said heating chamber, said shaft carrying a first radial 
fan impeller rotatable inside and in front of said rear 
wall of said beating chamber for moving heated air in 
said chamber, and a second radial fan impeller on the 
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back of said rear wall for circulating air for cooling said 
motor inside said second housing; 
at least one electric heating clement mounted inside said 

chamber and close to and along its top wall; 
an electronic control circuit positioned in said lateral 
compartment for operating said first electric motor and 
said at least one heating element; and 
a second electric motor positioned inside said lateral 
compartment, said motor having a high speed shaft 
inside said compartment carrying a third radial fan 
impeller for moving air to cool said electronic control 
circuit, and a reduction gear and a low speed shaft 
attached thereto which extends through said side wall 
of said chamber, said low speed shaft being configured 
for engagement with one end of a horizontal rotisserie 
spit to rotate said spit inside said chamber. 

14. A convection oven as claimed in claim 13. further 
comprising a bearing attached to said side wall of said 
chamber that is opposite said side wall containing said low 
speed shaft said bearing being adapted to carry the other end 
of said rotisserie spit 

15. A convection oven as claimed in claim 14. wherein 
said side wall attached to said bearing is spaced apart from 
the adjacent said side wall of said housing to form a second 
lateral compartment said side wall of said housing and said 
side wall of said chamber each being configured with an 
aperture for receiving said spit therethrough, said bearing 
comprising a supporting member secured between said side 

M walls to support and guide at least that portion of said spit 
extending through said second lateral compartment and 
through said apertures. 

16. A convention oven as claimed in claim 15. wherein 
said apertures are generally elongated and extend from said 
front door toward said rear wall of said chamber and said 
housing, respectively, the end of each of said apertures in 
closest proximity to said rear wall being adapted to receive 
a tubular, concentric member secure to said spit and the 
remainder of said apertures being too narrow to accommo- 
date the diameter of said tubular member. 

17. A coovection oven as claimed in claim 16. further 
comprising a movable door slidably secured to at least one 
of said side walls and adapted to reduce the flow of heated 
air from inside said chamber when said oven is operational 
to the exterior of said housing via said apertures. 

18. An electrically heated convection oven for baking, 
rotisserie roasting, broiling, defrosting, and dehydrating a 
foodstuff, comprising: 

a heating chamber surrounded by an outer housing, said 
heating chamber having a top wall, two side walls, a 
rear wall, and a bottom wall, said housing comprising 
a rear wall spaced from said rear wall of said chamber 
to form an air duct two side walls and a front door 
configured to be a front wall of said heating chamber, 
at least one of said side walls of said housing and said 
corresponding side wall of said chamber being spaced 
apart and configured to form a lateral compartment; 
a second housing attached to the exterior of said rear wall 

of said housing; 
a first electric motor positioned in said second housing 
comprising a shaft inserted through said rear wall of 
said heating chamber, said shaft carrying a first radial 
fan impeller rotatable inside and in front of said rear 
wall of said heating chamber for moving heated air in 
said chamber, and a second radial fan impeller on the 
back of said rear wall for circulating air for cooling said 
motor inside said second housing; 
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at least one electric heating element mounted inside said 

chamber and close to and along its top wall; 
an electronic control circuit positioned in said lateral 
compartment for operating said first electric motor and 
said at least one heating element; and 
a second electric motor positioned inside said lateral 
compartment, said motor having a high speed shaft 
inside said compartment carrying a third radial fan 
impeller for moving air to cool said electronic control 
circuit, wherein said first lateral compartment com- 
prises a shroud for enclosing said electronic control 
circuit and separating said electronic control circuit 
from the remaining portion of said lateral compartment 
comprising said third radial fan impeller, said bousing 
comprising an aperture through which air from outside 
said housing enters said shroud, said shroud having an 
aperture for exuding the air into said remaining portion 
of said lateral compartment 
19. A convection oven as claimed in claim 18, wherein 
side wall of said housing corresponding to said first lateral 
compartment comprises at least one inlet aperture and at 
least one outlet aperture, said inlet aperture being operable 
to draw air from outside said housing toward said third radial 
fan impeller, said outlet aperture being operable to exude air 
from inside said lateral compartment to (he outside of said 
housing. 
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20. A convection oven as claimed in claim 18. wherein 
side wail of said bousing corresponding to said first lateral 
compartment comprises a plurality of elongated, substan- 
tially horizontally extending inlet slots, said inlet slots being 

5 arranged on said side wall so as to be in close proximity to 
said third radial fan impeller and being operable to draw air 
from outside said housing toward said third radial fan 
impeller. 

21. A convection oven as claimed in claim 18, wherein 
side wall of said housing corresponding to said first lateral 

10 compartment comprises a plurality of elongated, substan- 
tially horizontally extending outlet slots, said outlet aperture 
being arranged at the top and bottom of said side wall 
operable to exude air from inside said lateral compartment 
and moved by said third radial fan impeller to the outside of 

15 said housing. 

22. A convection oven as claimed in claim 18, wherein 
said electronic control circuit comprises a printed circuit 
board mounted in said shroud. 

23. A convection oven as claimed in claim 18, wherein 
20 said housing comprises apertures and a molded, cylindrical 

member extending toward said third radial fan impeller 
through which air from outside said housing enters said 
apertures, said cylindrical member directing said air toward 
said third radial fan impeller. 
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